The effects of MgO, Ti0 2 
INTRODUCTION
The viscosity of molten slag varies widely, In recent years, the amount of required sinters in the blast furnace process has been increased to achieve high productivity. It is important to clarify the role of the liquid slag during sintering process of ores, for the formation of liquid slags and its flow controlling the strength and the reducibility of sinters in a blast furnace.
However, there is no viscosity data available for this slag.
Here, the effects of adding MgO, Ti0 2 relating to liquid phase sintering of ore were also measured.
Vol. 22, Nos. 3-4, 2003 Effect The viscometer was calibrated using four silicone oil standards with viscosities of 0.001-10 Pa s at room temperature before the each measurement. Figure 2 shows examples of the calibration line. Calibrations of the viscometer were also made in the temperature range 1523-1823 Κ using reference slags (SRM2 type slags /8/). The compositions of the reference slags are given in Table 1 . As shown in Figure 3 , the results of high temperature calibration fitted in with the recommended value /8/ and had reproducibility.The experimental conditions used in this study are summarized in Table 2 . Noritaka Saito et al. 
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Table 2
Experimental conditions of viscosity measurement. The sample was premelted in a resistance furnace using Pt crucible for an hour. Then the sample was crushed into powder and then used for measurements. Noritaka Saito et al.
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2-3. Viscosity Measurements
The crucible filled with slag powder was placed in a crucible supporter in the furnace and heated up to 1873K.
After then, the molten slag was kept at that temperature until the detected voltage value (Viscosity) became constant.
The measurements were carried out three times at every 50K. interval on cooling. Thereafter, the measurements were repeated at the same temperature on heating. The thermal equilibration time at each temperature setting point was chosen to be 30 min. The average value of these six measurements was used for the measured potential difference. An apparent viscosity was calculated based on the reference relationship between the viscosity and the potential difference, which was obtained by using various silicone oils beforehand (cf. Figure 2 ). Thereafter, these values were corrected for the thermal expansions of the crucible and the bob using the following equation.
η = η'/(\ + αΤf (1)
where η, η', α and Τ are viscosity, apparent viscosity, thermal expansion coefficient and absolute temperature, respectively.
The scatter of the measured values between on cooling and on heating, and the repetitive error of measurements were both within ±3%.
After the viscosity measurements, the quenched slags were used for chemical analysis. Since slags with Fe 2 0 3 contain some amount of FeO, the fraction of Fe 3+ and Fe 2+ were determined by EDTA titration method. Table 3 shows the initial and the final slag compositions. Generally, it will take several hours to stabilize viscosity value due to the time required for complete homogenization and thermal equilibration of melts /10/.
RESULTS AND DISCUSSION
3-1. Effect of holding time on isothermal viscosity
On the other hand, Nagata et These results indicate that A1 2 0 3 will behave as a network former in the present 40CaO-40Si0 2 respectively. As such, it is natural that MgO will behave as a network modifier and decrease the viscosity of slag. 1 1 1 1 1 1 1 1 1 1 1 1   -3 Further investigations such as spectroscopy, density and surface tension measurements are required for the clarification of structure of calcium ferrite slags.
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